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INOACHUTEJIBHASA 3AIINCKA

['eomerpus sBiseTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0Ilero
o0pa3oBaHus, Tak Kak 00ecreuynBaeT BO3MOXKHOCTh H3Y4YEHUS JUCIUIUINH €CTECTBEHHO-HAyYHOU
HAMpaBJIEHHOCTH M IMPEIMETOB I'yMaHUTAapHOro Iukia. IlockosibKy JIorndyeckoe MBbIIIICHHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMUCS TOHSATHWHBIX OCHOB TI'€OMETPUH, NpHU
JI0Ka3aTelbCTBE TEOPEM M IOCTPOCHUHU LIENOYKU JIOTUYECKUX YTBEP)KICHUH INPHU pELICHUU
FEOMETPUUYECKUX 3a/lad, YMEHHE BBIABUIaTh W OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIb3YIOTCS TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3az1ad.

Ilens ocBoeHus mporpaMmsel yueOHOro kypca «I'eomerpusi» Ha yrilyOJI€HHOM ypOBHE —
pasBUTHE WHIMBHIYaTbHBIX CIIOCOOHOCTEH OOy4aromMXCsl TMPU H3YYCHHH TE€OMETPUH, Kak
COCTaBJIAIOLICH NpeaMeTHON oOnactu «MaremaTuka W MHQOpPMaTHKa» 4vepe3 obecreueHue
BO3MOXXHOCTH TPUOOPETEHHsI M HCIOJIb30BaHUS 0ojee TITyOOKHX T€OMETPHUYECKUX 3HAHUU U
JecTBUH, crielu(UYHBIX I€OMETPUHM, U HEOOXOAMMBIX [UI YCIEUIHOTO MpOo(ecCHOHAIBLHOIO
00pa30BaHUs, CBSI3aHHOTO C UCIIOJb30BAaHUEM MaTEMAaTUKH.

[TpropuTeTHBIMHU 3a/la4aMu Kypca Fr€OMETpUHN Ha yriiyOJ€HHOM YpOBHE, pacIUpPSIONIUMU
U YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

pacuiMpeHue IpeJCTaBIeHUs O TIEeOMETPUM KaK 4YacTH MHPOBOM KYyJIbTYpbl U
(GopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHUX
MaTeMaTUYeCKUX MOJENAX, IO3BOJISIIOIIMX ONMCHIBaTh W H3y4aTh pa3Hble  SIBJICHUS
OKpY’KalOIIEero MHUpa, 3HaHHe NOHATHHHOrO amnmapara 1o pasgeny «Crepeomerpus» yueOHOro
Kypca reOMeTpHH;

(dopMHpoBaHHE YMEHMsI BIIaIeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (UTypax
U UX OCHOBHBIMU CBOWMCTBAMH, 3HAHUE TeOopeM, (POpMyJ U yMEHHE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CLIOCOOBI PELICHUS 3a/ay;

(dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEkKax, MOJAENAX M B pPEaJbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPalleHUsI, KOHCTPYMPOBATh T€OMETPUUECKUE MOJIENH;

¢dbopMupoBanue NOHMMAaHUS  BO3MOXKHOCTHU aKCHOMaTHYECKOTO MIOCTPOCHHUS
MaTeMaTHYeCKUX TeopHuil, (opMuUpOBaHHE MOHHMAHHS POJM AKCMOMATHKM IPHU IPOBEICHUU
pacCyXIeHHUI;

dopMHpOBaHHE YMEHMs BIaJe€Th METOJAMH JI0KAa3aTeIbCTB U AJTOPUTMOB pEILEHHS,
YMEHMSI HX TPUMEHATh, MPOBOJIUTH JIOKa3aTelIbHbIE PACCYKIEHUS B XOJA€ pelIeHUs
CTEpEOMETPUYECKUX 337ad M 3aJad C MPaKTUYECKUM CoJep’KaHHeM, (OpPMHpPOBAaHUE
IpEJCTaBICHUsT O HeOoOXOJUMOCTH JIOKA3aTeIbCTB MPU OOOCHOBAaHMM MaTEMaTHUYECKHUX
YTBEPKACHUN U POJIM aKCHOMATHKU B IPOBEJEHUM J€AYKTUBHBIX PACCYXACHU;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
00yyaroImuxcs, MO3HABATEIILHOW AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIUIEHUS], UHTEpEca K U3Y4EHUIO T€OMETPUH;

¢dopmupoBaHre (YHKIMOHAJIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: yMEHHS
pacro3HaBaTh TMPOSIBICHHUS T€OMETPUUECKUX TIOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIMSIX W MPU U3YUYEHHUH JIPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEM M 3aKOHOMEpPHOCTEW, MOJEIMPOBAHUS pPEANbHBIX CUTYyallUd, HCCIIEI0BaHUs
IIOCTPOEHHBIX MOJIEJIEN, NHTEPIPETALIMH [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU COZIEpKATE€bHBIMU JIMHUSIMU ydeOHoro kypca «l'eomerpusi» B 10-11
Kkjaccax ABisAOTCs: «lIpsMble M IIOCKOCTH B NPOCTPAaHCTBE», «MHororpanHuku», «Tena
BpALECHU», «BEKTOPBI 1 KOOPAMHATHI B IPOCTPAHCTBEY, «JIBHIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO tpeboBaHHME «yMETh ONEPUPOBATH MOHATHIMU,
pEeBaHTHBIMHU T€OMETPHUH Ha yriiyOnéHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCHUTCS KO
BCEM COJIepXKATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OPMHpPOBAHHE JIOTHUECKUX YMEHHM



pacripenensieTcsi He TOJBKO 10 COJACpXKATEIbHBIM JIMHUSAM, HO W 1O TrojaM OOy4YeHHS.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE NPEIMETHBIM  pe3yabTaTaM  OCBOCHHS
@DenepanbHOil pabodel MporpamMMbl, pacipeAeIEHHBIM 10 ToAaM 00ydeHUs, CTPYKTYpHUPOBaHO
TakuM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, IPHUHILHUIKAILHBIM BOIpocaM oOydaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJICHUEM MpPUHIUIA
NPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B OONIYyI0 CHCTEMY T€OMETPHYECKHX
MpeJICTaBICHUI O00yJarouxcs, pacmupss u yrayosss e€, obpa3ys mpoyHble MHOXXECTBEHHBIE
CBSI3H.

[lepexon K U3y4EHHUIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3nath ycnoBuA ansd  guddepeHnranuu  oO0yueHHs, MOCTPOCHHS WHIUBUAYATbHBIX
o0pa3oBaTeNbHbIX HporpammMm, o0OeclneyuTh YriayOn€HHOE H3yYeHHUE TEOMETpPHHM  Kak
cocTaBJstolell yueOHoro npeamera «MaremaTukay;

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs] MaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymei npodeccuu, odecriednBas MPEEMCTBEHHOCTh MEXAY OOmUM U MpodeccrnoHaTbHBIM
o0pazoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHE oTBoauTca 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kiacce — 68 yacoB (2 yaca B HEZIEIIO).

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI 1J151 VUEHUKA

e T'eomerpus, 10-11: YueOHuk s oOrmeobpasoBarenbHbix yupesxaenuii / JI.C. AtanacsH,
B.®. byry3oB u 1p. - M.: I[Ipocsemenue, 2020

e T'eomerpus, 10-11: YueOnuk g odueoOpasoBarenbHbix yupexaenuit / JI.C. AtanacsH,
B.®. byry30B u ap. - M.: Ilpocsemenue, 2020

METOAUYECKHUE MATEPUAJIBI U1 YUUTEJIA

e Teomerpus, 10-11: YueObuuk mnsa o6meodpazoBaTenbHbIX yupexaenunii / JI.C.
Aranacsia, B.®. byry3oB u np. - M.: [Ipocsemenue, 2020

o «U3yuenne reomerpun B 10-11 xnaccax» meronnueckue pekomenganuu JI.H. Aranacss,
B.®. byry3oB, }0.A. I'naskoB u ap.-M.: [Ipocsemenue, 2020.

e ['eomerpus, qunakTuueckue marepuansl 11 kimace: Yue6Hoe mocodue s
0011e00pa3oBaTebHBIX OpraHu3aluii, 0a30Bbli U yriayoneHHbd ypoBHU/ b.I".3uB.-M.:
IIpocsemenue, 2020.

e T'eomerpus, pabouas TeTpanp 11 kmacc: YuebHoe mocobue s 001eo0pa3zoBaTebHBIX
opranu3zaiuii, 6a3oBblii u yrnyonenusiii yposau/ B.®. byrysos, FO.A. I'naszkos u np.-M.:
IIpocsemenue, 2020.

e [IIporpammbl o0meoOpazoBaTenbHBIX — yupekaeHuid. ['eomerpuss 10-11  kiaccsl.
Cocrasutens: C.A. bypmucrposa. Mocksa. «IIpocsemenue», 20017 ron.

e AMUN. Mensuuk. KoHTponbHbIE U MpOBEpOUYHbIE pabOThl MO reomeTpuu. M
W3narensckuit nom «JIpodar, 1996r.

I1.1. AnteinoB, Tectol. U3natensckuii nom «Jpoda», 1997.

e Al Epmosa, B.B. I'ono6oponsko. CaMOCTOATENbHBIE M KOHTPOJIbHBIE PAaOOTHI IO
reomerpuu 1 11 knacca. «MJIEKCA». Mocksa. 2004.

e banasn O.H. I'eomerpus. Jlydmue 3agaun Ha TOTOBBIX UepTexax Uil MOAroToBKU Kk 'TMA
N EI'D 7-11 knaccel. PoctoB-Ha Jlony 2015 "denuxc"

*



HNA®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
1. http://www.mccme.ru/
2. http://window.edu.ru/
3. window/method/
4. http://www.edu.ru/

IIVTAHUPYEMBIE PE3YJIbTATbBI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kianckoe BocIMTaHME:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O WIEHAa POCCUMCKOro OOIECTBA, MPEACTABIEHUE O MaTEMaTHYECKUX OCHOBAaxX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUI, MpOIeayp TpakJaHCKOro oOmiecTBa
(BBIOOPBI, OMPOCHI U JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAIIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTEeMaTUKOB U POCCHUHCKON MaTeMaTH4eCKOW MIKOJbI, MCIOJIB30BaHUE JTHUX JIOCTIKEHUN B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMS, 3THUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTHKEHUN HAyKH U JAESITEIbHOCTbIO YYEHOIO, OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHWH, pacCyXIeHuid, BOCHPUUMUYHUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEpPECaX 3J10POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEXKUM 3aHATHIA U OTABIXA, peryisipHas (pu3ndeckas akTHBHOCTb ),
buznyecKoe COBEPIIEHCTBOBAHKE MPH 3aHATUSAX CIOPTUBHO-03/I0POBUTENBHOM 1€ATEIHHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTb K TPYJly, OCO3HAHHE IIEHHOCTH TPY0JI00Us, HHTEPEC K pa3IUuHbIM cepam
npohecCHOHANBEHOM JEeATeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON M e€ MPHIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHMIO Ha MPOTSKEHUU BCEH )KU3HU, TOTOBHOCTh K AKTUBHOMY yYaCTHIO B PEIICHUH
MPaKTUYECKHX 3a/1a4y MaTEMaTUYECKON HallpaBIeHHOCTH;

7) IK0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMaHHE BIHUSHUS COILHUAIBHO-
SKOHOMMYECKUX TIPOILIECCOB HAa COCTOSIHME MPHUPOAHONM M COLMAIBHOW Cpelbl, OCO3HAHME
MI00ANFHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOieM, OpHEeHTalmus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHUN ISl pelieHus 3ajad B 00JacTU OKPY’KaIoLIeil cpelpl, MIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:


https://www.google.com/url?q=http://www.mccme.ru/&sa=D&source=editors&ust=1675723566684704&usg=AOvVaw1dgls7yEGzidABPo_WaGpo
https://www.google.com/url?q=http://www.mccme.ru/&sa=D&source=editors&ust=1675723566684704&usg=AOvVaw1dgls7yEGzidABPo_WaGpo
https://www.google.com/url?q=http://window.edu.ru/&sa=D&source=editors&ust=1675723566685108&usg=AOvVaw3LF1pW3-8wLO81bKEPI_Ip
https://www.google.com/url?q=http://window.edu.ru/window/method/&sa=D&source=editors&ust=1675723566685434&usg=AOvVaw025KPJ9fpDPzCcXpp8OrH4
https://www.google.com/url?q=http://window.edu.ru/window/method/&sa=D&source=editors&ust=1675723566685434&usg=AOvVaw025KPJ9fpDPzCcXpp8OrH4
https://www.google.com/url?q=http://www.edu.ru/&sa=D&source=editors&ust=1675723566685710&usg=AOvVaw1bhbv_-fdjVs_W_CCY6m55

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKd M OOILIECTBEHHOW MPAKTHUKH, TOHMMaHUWE MaTeMaTH4YeCKOW HAayKd Kak cdepbl
YeJIOBEUECKOU JIEATEIbHOCTH, TANOB €€ Pa3BUTUSI M 3HAYUMOCTH IS Pa3BUTHUS LIMBUIM3AIUH,
OBJIaJICHHUE SI3bIKOM MaT€MAaTUKH U MaTeMaTHYECKOU KyJIbTYpOU KaK CPeICTBOM MO3HAHMS MHPA,
TOTOBHOCTb OCYIIECTBIISITh IPOCKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U

B IpyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jloruveckue aeiicTBus:

BBISIBJISITH U XapaKTepPH30BaTh CYHIECTBEHHbIE MMPHU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATHL OINPEACICHUS TOHSATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAaHUA Uil 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A,

BOCIPUHUMATh, (HOPMYIHpPOBaTh W MPEOOPa30BBIBATH CYKIEHUS: YTBEpAUTEIbHBIC U
OTpHUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U O0ITUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs B (pakTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPKACHHSIX, TNpeajiaraTb KPUTEPUM JUISI  BBISBICHUS
3aKOHOMEPHOCTEHN U POTUBOPEUHNIA;

JiefaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSTEILHO JOKA3aTebCTBA MATEMATUUYECKUX YTBEPKACHUHN (TIpsIMbIe U
OT TPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIMIO, MPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXICHUS U BBIBOJIBL;

BBIOMpaTh CHoco0 pemieHus YydeOHOW 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HamOoOJee TMOAXOIANIUN C YYETOM CaMOCTOSITEIBHO BBIICITCHHBIX
KPUTEPHEB).

ba3oBble uccienoBare/ibCKue AeiCTBUS:

HCIIOJIb30BATh BOIMPOCHI KaK MCCIIEN0BATENCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHEe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JAHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

MPOBOJIUTh  CAMOCTOSITEIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBIEHHS, MPOIEeCCa, BBISIBICHHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENNLHO (POPMYITUPOBATH 000OIIEHUS M BBIBOJBI MO pE3yJIbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, CCIICIOBAHMUS, OIICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATH MPEIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pa6ora ¢ undopmaumneii:

BBISBJISITH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJIs1 OTBETa Ha BOMPOC U IS
pEIICHUS 3aa9H;

BbIOMpaTh HWHGOPMAIMIO M3 HCTOYHHUKOB  Pa3UYHBIX THUIOB, AaHAJIU3UPOBAThH,
CHCTEMAaTH3UPOBATh W HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3IMYHBIX BHJIOB U  (hopm
MPE/ICTABIICHHUS;

CTPYKTypupOoBaTh  WHGOpMAIUIO, TMPEACTaBIATh €€ B  Pa3IUYHBIX  (Qopmax,
WITIOCTPUPOBATH IpaUuEecKy;

OLICHMBAaTh HAAE&KHOCT, HMHGOPMAlMM MO CaMOCTOSATENbHO  C(HOPMYITHPOBAHHBIM
KPUTEPUSIM.



KoMMyHUKAaTHBHBbIE YHMBepCcAIbHbIe yueOHbIe AeiicTBUSA

Oo0wmenne:

BOCIIPpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUSA B COOTBCTCTBHU C YCIOBHAMU H LCIIAMHU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTb CBOIO TOUKY 3PEHUS B YCTHBIX U HMUCHMEHHBIX
TCKCTAaxX, JaBaTb IOJACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yibTar;

B X0z€ OOCYX/IEHHUS 33JaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOIIEMBI,
pelraeMoil 3aauM, BBICKA3bIBaTh WJEH, HAlLlEJICHHBbIE HAa MOMCK PELICHMs, COIOCTaBIATH CBOU
CYXJIEHUS C CYXACHUSAMH APYrHUX YYaCTHHKOB JUANOra, OOHApy>KMBATh Pa3IM4Me U CXOICTBO
NO3ULIUH, B KOPpEKTHOU opMe (HOpMyIHUpOBaTh Pa3HOIIACHSI, CBOU BO3PAKECHMUS,;

MNpEACTaBIATL PE3YJIbTAaTbhl PCHICHUA 3aadu, SKCICPUMCHTA, HUCCICOAOBAaHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmar BBICTYIJICHMS C Y4€TOM 3aJad IpPE3eHTalUu U
0COOEHHOCTEHN ayAUTOPHH.

PeryisiTuBHBIE YHUBepPCaIbHbIE YUeOHbIE TeificTBUS

Camoopranusaunus:

COCTaBJISATh IUIaH, AJTOPUTM pEIICHHs 3aladyd, BBIOMPATH CIOCOO pEIICHHS C Y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI PEIICHHI C Y4ETOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

BJIaZICTh HABBIKAMH IIO3HABATEIHEHOU pe(IICKCHH KaK OCO3HAHUS COBEPIIAEMBIX AEHCTBUI
U MBICIUTENBHBIX TPOIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJISI ITPOIIecca U pe3yibTaTa pelIeHHsl MaTeMaTH4eCKON 3a/1a4H;

NPEIBUICTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHUH 3a/a4d, BHOCHUTH
KOPPEKTHBBI B J€SITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBAThb COOTBETCTBME pe3yibTaTa MLEIM M YCIOBHSIM, OOBSICHATH INPUYUHBI
JOCTYDKEHUSI WM HEAOCTIDKEHHsI PE3yJIbTaTOB ESATEIBHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThl IpU
pemeHnr y4eOHBIX 3a1a4, MPUHAMATh [EJNb COBMECTHOH JIeSTENbHOCTH, TUIAHUPOBATH
OpraHu3allMl0 COBMECTHOM pPabOTHI, paclpelenaTh BUIbl paboT, TOTrOBapHBaThCs, 00CYXAATh
MIPOIIeCC U PE3yIbTaT paboThl, 00001IaTh MHEHHST HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» W WHBIC), BBITIOJIHATH CBOK 4YacTh PabOTHl W KOOPAWHUPOBATH CBOM NIEHCTBHS C
JPYTUMH 4I€HAMH KOMAaHJbl, OLIEHMBATh KAayeCTBO CBOETr0 BKJIaga B OOLIMIM MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy 10 ky1acca o0yyaromuicss HAy4YUuTCS:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHITUSIMHU CTEPEOMETPUH IIPHU PELICHUH 3a]1a4 1
IIPOBEJCHUHN MAaTEMaTUUYECKUX PACCYKICHUM;

e TIPUMEHATh AaKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX T[PU PEUICHHH
TEOMETPUUECKUX 3a7ay;

e KIaccu(UUUPOBATh B3aUMHOE PACIIOIOKEHHE MPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IIPOCTPAHCTBE, NPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJHO ONEPUPOBATh MOHATUSAMH, CBSI3aHHBIMU C YIJIaMH B IIPOCTPAHCTBE: MEXAY
IPSIMBIMU B IPOCTPAHCTBE, MEKIY MPSIMON U INIOCKOCTBIO;

e cBOOOJHO ONEPHPOBATH MOHATHAMM, CBI3aHHBIMU C MHOI'OI'paHHUKAMU;



CBOOOJHO pAaCMO3HABaTh OCHOBHBIC BHIbl MHOTOTPAaHHHMKOB (TIpH3Ma, HUpPaMHUJA,
MPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

KJIaccu(pUIUMpOBaTh MHOTOIPAaHHHUKH, BEIOMPAsi OCHOBAHUS JJIS1 KITACCHU(UKAIINH;
CBOOOZHO ONEpPHUPOBATh MOHSATHSAMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPAaHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapauIeIbHOE, IEHTPAIbHOE M OPTOrOHAIBHOE MTPOSKTUPOBaHNE QUTYP HA
TUIOCKOCTB, BBITIOJIHATH N300pakeHHus (PUTyp Ha MIOCKOCTH;

CTPOUTH CEUYEHHsS] MHOTOIPAHHUKOB PA3IMYHBIMU METOJAMH, BBIIOJIHSATH (BHIHOCHBIC)
IUIOCKHE YEpPTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIYUCIIATh  IUIOMIAJM TOBEPXHOCTEH MHOTOrpAaHHHMKOB (TpH3Ma, MHPaMHIA),
TreOMETPUYECKUX TeJ C MPUMEHEHNEM (HOpMYIT;

CBOOOJTHO ONEpUPOBATh TMOHSATHSIMU: CHMMETPHS B MPOCTPAHCTBE, LEHTP, OCh M
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M TUNIOCKOCTh CHMMETPHHU (UTYPHI;

CBOOOJTHO OTNEPUPOBAThH MOHATUSMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOPJMHATAM B
IPOCTPAHCTBE;

BBITIOJIHATH ICHCTBHS HAJl BEKTOPAMH;

peuiate 3aJaud Ha JIOKa3aTelIbCTBO MAaTEMAaTHUECKMX OTHOIICHMH M HaXOXK/ICHHE
T€OMETPUYECKUX  BEIMYUH, MPHUMEHSS HM3BECTHBIE METOABI IPH  PEIICHUH
MaTeMaTUYECKUX 3a/1a4 NOBBIIIEHHOTO M BEICOKOTO YPOBHS CIIOKHOCTH;

NPUMEHSATH MPOCTEHUIINE TPOTPAMMHBIE CPEACTBA U JICKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI [IPU PEIICHHH CTEPEOMETPUYCCKHX 3a/1a4;

U3BJICKATh, npeoOpa3oBbIBAT M HMHTEPIPETUPOBATH  HMHOOpMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (HUrypax, IMPEICTABICHHYI0 Ha 4YepTekax |
pPHUCYHKaX;

OPUMEHATh TOJYYEeHHbIE 3HAaHUS Ha NPAKTUKE: CPaBHMBATh W aHAJIU3UPOBATh
peaibHbIe CUTYyallud, IPUMEHSITh W3YYEHHBIC MOHATHS B MPOIECCE MOMCKA PEUICHUs
MaTeMaTHYecKu c(hOopMyIUpOBaHHON MpPoOIEeMbl, MOJETUPOBATh PEalbHbIE CUTYalluu
Ha SI3BIKE TEOMETPUH, HCCIIEOBAaTh TOCTPOCHHBIE MOJIETH C HCIOJIb30BAaHHEM
reOMETPUYECKUX TOHATHM M TeopeM, amnmapara aiareOphl, pemaTb NpaKTUYeCKHue
3aJ1auM, CBSI3aHHbIE C HAXOXKJICHUEM F€OMETPUICCKUX BEITMYUNH;

UMETh TPEJICTaBIeHUs] 00 OCHOBHBIX JTalax Ppa3BUTUS T'€OMETPHM KaK COCTaBHOM
JacTu PyHAAMEHTa Pa3BUTHS TEXHOJIOTHH.

K konmy 11 ky1acca o0yyaromuiicss HAy4YuTCS:

CBO60}1HO OIICPHUPOBATH IMOHATHAMHU, CBIA3AHHBIMHA C HHHHHHqueCKOﬁ, KOHUYECKON H
ceprueckoil MOBEPXHOCTIMHU, OOBSICHITH CITIOCOOBI OTyUEHUS;

ONEpUPOBATh MOHATHUAMHU, CBA3AHHBIMHU C TEJIaMM BPAIICHMS: LMIMHAPOM, KOHYCOM,
cdepoii u mapowm;

pacro3HaBaTh Telsla BpaleHus (IIHHIP, KOHYC, cdepa U map) U oOBACHATH CIIOCOOBI
MIOJIyYEHUS TEJl BPaIllCHUS;

KJ1accU(pUIUPOBATh B3aUMHOE PACIOI0KEHHUE CPEPBI U MIIOCKOCTH;

BBIUYUCIIATE BCJIIMYUHBI 3JIEMCHTOB MHOI'OIPAHHHUKOB W TCJI BpallCHUA, 00BLEMBI U
Iomaiaun HOBerHOCTeﬁ MHOTI'OI'PAaHHUKOB W TCJI BpAlICHUA, TCOMETPUUYCCKUX TEII C
npUMeHeHHeM (OopMyIT;

CBO60}1HO ONEprupoOBaAThH MOHATUAMU, CBA3AHHBIMU C KOM6I/IH3HI/I5[MI/I TCJI BpallICHUA U
MHOTI'OI'PaHHMKOB: MHOTOTPAHHUK, BIIMCaHHBIN B c(epy M OMMCAHHBINA OKOJO cepsl,
cdepa, BMcaHHass B MHOTOI'PaHHUK MJTH TEJIO BPAIICHUS;

BBIYHUCIIATH COOTHOLICHUS MEX]Y IUIOIIAIIMH TOBEPXHOCTEH U 00bEMaMH MOJTO0OHBIX
TeJI;



e u300pakaThb Hu3y4yaemble (UTYpBI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3
PUCYHKOB IPOCTBIX 00BEMHBIX (UTYpP: BHI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpAlllCHHUS;

® 3BJICKATh, UHTEPIIPETUPOBATD u peoOpa3oBbIBATh uH(pOpMaLIHIO 0
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEACTABICHHYI0O Ha Yeprexax u
PUCYHKAX;

e cBOOOJHO ONEPUPOBATH NOHATUEM BEKTOP B IIPOCTPAHCTBE;

e  BBINOJHATH ONIEPALlMU HaJl BEKTOPaMU;

e 3a7aBaTh IUIOCKOCTh YPABHEHUEM B JIEKapTOBON CHCTEME KOOPAMHAT;

e pewarb TIEOMETPUYECKME 3aJaud Ha BBIUMCIECHUE YIVIOB MEXIy MpSAMBIMH U
IUIOCKOCTSIMHM, BBIYMCICHME PACCTOSSHMM OT TOYKM J0 IUIOCKOCTH, B IIE€JIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METO/A IIPH PELICHUH;

e CcBOOOJHO OIEPUPOBATH IMOHITHUAMH, CBA3AHHBIMU C JIBUKCHHMEM B IPOCTPAHCTBE,
3HATh CBOIICTBA ABHKCHUM;

® BBINOJHATH M300paKEHHWs MHOTOIPAaHHMKOB M Te€J BpAIlEHUS NpHU MapajuleIbHOM
nepeHoce, LHEeHTPAIbHOM CUMMETPUH, 3€pKaJIbHOM CUMMETPHUHU, IIPU MTOBOPOTE BOKPYT
psSMOii, TpeoOpa3oBaHus MOA00HS;

® CTpPOMTHb CEYEHUS MHOTOIPAaHHMKOB M TeJl BpAIIEHUS: CEUeHHUs LMIMHJIPA
(mapasuienbHO U NEPIEHIUKYIAPHO OCH), CEYeHUs KOHYyca (apajljiesbHble OCHOBAHUIO
U IIPOXOJSIIKE Yepe3 BEPIINHY), CEUEHHUS LI1apa;

® UCMOJb30BATh METOJbl TOCTPOCHUS CEYEHHUH: METOJl CIEeIOB, METOJ BHYTPEHHEIo
IPOEKTUPOBAHUS, METO]I TIEpEeHOCa CEeKYyILEeH MIIOCKOCTH;

®  JI0OKa3bIBaTh T€OMETPUUYECKHUE YTBEPKICHMUS;

® T[pUMEHATh TIeoMeTpUYecKHe (aKTbl [ peHIeHUs] CTEPEOMETPUUYECKUX 3ajad,
IIPEJIoJIaratoIiuX HECKOJbKO LIaroB PeleHUs], €ClIM yCIOBUS NIPUMEHEHHUS 3a/laHbl B
SBHOW U HESIBHOU (hopme;

e pemarh 3aJayd Ha JI0Ka3aTE€IbCTBO MAaTEMaTHYECKHMX OTHOLICHUM M HaXO0KICHHE
FEOMETPUYECKUX BEIIMUUH;

® [IPUMEHATh IPOrPaMMHBIE CPE/ICTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU
PELICHNH CTEPEOMETPUUECKHX 33/1aY;

® [IpUMEHATh IIOJYYEHHBIE 3HAHMS Ha IIPaKTUKE: CpPaBHUBATh, AHAIU3UPOBATh H
OLICHMBATh PEajJbHbIE CUTYallH, IPUMEHSATh U3yUCHHBIE ITOHATHUS, TEOPEMBI, CBOMCTBA
B IIpollecce IIOMCKA PEIIEHUs MaTeMaTHYecKu CQOpPMYIUPOBAHHOM MPOOIEMBI,
MOJIEJIMPOBaTh PEAbHBIE CUTYAllMH HA SI3bIKE TEOMETPHUH, UCCIIEN0BATh TOCTPOCHHbIE
MOJIEJN C MCIOJB30BaHUEM T'€OMETPUUECKUX MOHSTHI M TeopeM, ammapaTa ajireOpsl,
pelaTh NPaKTUYECKHUE 3aJa41, CBA3AHHBIE C HAXOXKACHUEM F€OMETPUUECKUX BEIUYNH;

® UMETh MpeACTaBlIeHUS 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPHUH KaK COCTaBHOM
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

COJAEP/)KAHUE OBYYEHUA

11 KUIIACC

Tena Bpamenus

[TonsTus: UMIMHIpPUYECKas TIOBEPXHOCTh, KOHUYECKas IOBEPXHOCTb, cQepuyeckas
MOBEPXHOCTh, OOpasyoume MoBepxHocTed. Tema BpalleHHs: LWIMHAP, KOHYC, YCCUEHHBIN
KOHYC, cepa, map. BzaumnHoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka munmuHapa u konyca. CummeTpust
chepsl 1 mapa.



O6bém. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, LWIUHIAPA,
nupamMuabl 1 Konyca. O0bEM mapa U mapoBOro CerMeHTa.

KomOuHnanmu Tten BpalleHMss U MHOrOorpaHHUKoB. llpu3Ma, BIuCaHHas B LWJIMHID,
onucaHHas okojo mwimHApa. [lepeceyenue cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOrpaHHUKA, OIIMCAHHOIO OKOJIO Cepsl, chepshl, BIUCAHHOM B
MHOTOT'PAaHHHK WJIM TEJIO BPAILICHHS.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYyca, IUlomans cdepsl u e€ yacteid. Ilonobue B
npoctpanctBe. OtHomieHHe 00BEMOB, TUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (UTYP.
[IpeoOpa3oBanue nonodus, romorerus. PemeHue 3amgady Ha IUIOCKOCTH € HCIOJIb30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[ToctpoeHue cedyeHUH MHOIOIPDAaHHMKOB M TeJl BpALICHUS: CEYEHHUS LWIMHApA
(mapaymienbHO M TEPIEHIUKYISIPHO OCH), CEYCHHS KOHyca (mapajjiesibHble OCHOBAHHUIO M
IPOXOJALINE Yepe3 BEpIIMHY), CEYEHHUs Iapa, METO/bl IMOCTPOEHUsS] CEYEHUH: METOJ CIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepauuu Haj BEKTOpaMu. BeKTopHOE yMHOXEHHE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucremMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunarsl Bektopa. Pasnoxenue Bekropa no 6asucy. KoopainHaTHO-BEKTOPHBIM METOA HpU
pELICHUH T€OMETPUUYECKUX 3a7ay.

JIBHKEeHHS B MPOCTPaHCTBE

JBwxkenuss npoctpancTBa. OrtoOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmue
CBOMCTBA JBW)XCHUH. Buabl IBM)KEHMH: NAapajuIeNIbHBIA IEPEHOC, LEHTpaJbHAasi CHUMMETPHS,
3epKajibHas CHMMETpPHs, TOBOPOT BOKPYT mpsiMoil. IIpeoGpazoBanust nonodus. Ilpsmas u chepa
Ditnepa.

®OPMBbI PEAJIN3ALIMU BOCITUTATEJIBHOI'O IOTEHIUAJIA
[ToOy>xenue odyyaromuxcs coOa0aaTh Ha ypOKe:
e OOUIENPUHSTHIE HOPMBI TTOBEICHUS, paBUJIa OOIIEHUS CO CTApLIMMHU (IIE1arorMuyecKUMHU
paboOTHUKAaMU) U CBEPCTHUKAMH (00yJarOIIUMUCH);
NPUHIUITE Y9eOHOH TUCIUILIMHBI M CAMOOPTaHU3aIiH;
® [IpUBJCUYEHHE BHUMaHMS 00yJaromUXcs K [IEHHOCTHOMY acCleKTy M3y4aeMbIX Ha ypoKax
SBJICHUH, UCIOJIb30BAaHNUE BOCIMTATENIBHBIX BO3MOXHOCTEH COAEp)KaHUS pasziena uepes
110/100p COOTBETCTBYIOLUX YIPAXKHEHUII;
® BKIIOYEHHE B YPOK MIPOBBIX MPOLEAYpP, KOTOPhIE TOMOTAIOT MOJEPKATh MOTHBALHMIO
o0yyaromuxcst K MOJYYEHUIO 3HAHWH, HaJaKUBAHUIO MO3UTHBHBIX MEXJIMYHOCTHBIX
OTHOIIEHWI B Kjacce, MOMOTAOT YCTaHOBICHHIO OOpOKeTIaTenbHON aTrMochepsl BO
BpeMs ypoka
[IpumeHeHne Ha ypOKEe WHTEPAKTHBHBIX (OPM pabOTHl ¢ OOYYAIONIMMHUCS: HHTEIICKTYAIbHBIX
UTP, CTUMYJIMPYIOUIMX MO3HABATENbHYI0 MOTUBAIIUIO 00YJarOIUXCs
[lpumeHeHne TpPyNMOBOW pabOTHl WM paboOTHl B TMapax, KOTOPbIE yd4aT OO0yYaroIIuXcs
KOMaHHOU paboTe u B3aMMO/ICHCTBHIO c JAPYTrUMH o0yJaromumucs



https://topuch.ru/obuchayushimisya-s-ovz-ii-etap/index.html

TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
DJIeKTPOHHBIE
(undposbie)
- KoauyecTBo 4acos o0pasoBaTejbHbIE
Ne n/m AHUMECHOBAHHE pPa3/ie/ioB U TEM pecypcebl
NPOrpaMMbI
Beero Kontpouabnbie | IlpakTnyeckue
padoTbI padoTbI
1 Metoa KOOpAUHAT B IIPOCTPAHCTBE 17 1 0 https://resh.edu.ru/
2 [{unuaap, KOHYC U [iap 15 0 https://resh.edu.ru/
OOBemMbI TEN 26 0 https://resh.edu.ru/
4 [TosTOpEHue, 06001IEeHNE u 10 1 0 https://resh.edu.ru/
cucreMartu3anus 3HAHUU
OBIIEE KOJIMYECTBO YACOB IT10 ITPOI'PAMME 68 4 0




IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
HanmenoBanue Tema ypoxka Ne ypoka |Kosmmuectso [Hara
< paszznena 4acoB IPOBEICHUS
2 °§( IPOTPaMMBl, ypoKa 1o
Q| KOJIMYECTBO IUIaHy
=~ 4acoB
[IpsimoyrosbHas cucreMa KOOpAUHAT B IPOCTPAHCTBE. 1 1
Koopaunatsl BekTopa. 2 1
2 Pemenue 3anau no teme «IIpsiMmoyrosibHas cuctemMa KOOpAUHAT 3 1
E B nipocTpaHcTBe. KoopanHATHI BEKTOpay.
s CBs13b MeX/1y KOOpAMHATAMU BEKTOPOB U KOOPAMHATAMU 4 1
5 TOYCK.
S =
2 [Ipocreitmme 3agaun B koopauHaTax. KoopauHarsl cepeinHbl 5 1
2 OTpe3Ka.
— E = Bolunicnenue 1aMHbI BEKTOPA [0 €r0 KOOPINHATaM. 6 1
e
=
= PaccrosiHne Mexy 1ByMsl TOUKaMH. 7 1
)
S
< Kontpoabsnas padora Ne 1no reme «KoopauHaThI TOUKH U 8 1
§ KOOPIHHATHI BEKTOPay.
§ YT0oa MeXy BEKTOpaMH. 9 1
CxkansipHo€ Mpou3BE/IEHUE BEKTOPOB. 10 1
Brrumncienne yriioB MKy MpSMbIMH. 11 1




Hlap».

Brruncienue yrioB MeIy IJIOCKOCTSIMHU. 12
Pemenue 3anay no reme «CkansipHOe IPOU3BEICHUE 13
BEKTOPOB.
[ToBTOpEHME TeOpUH, pelIeHHE 3a/1a4 110 TeMe 14
[enTpanbHas cummeTpusi. OceBast CHMMETpHsL. 3epKajlbHas 15
cummeTpus. [lapannenbHbii nepeHoc
[ToBTOpEHME TEOpUH, PEUICHHUE 3a/1a4 110 TEME 16
KonTpoubnas padora Ne 2 no reme «CkansipHoe 17
npou3Be/ieHUe BeKTOPOB. /[BH:KeHUe».
[TonsiTHe UIMHApA. 18
[Tnomaas MOBEPXHOCTH ITUIMHAPA. 19
Pemenue 3anay no teme «Llunuaap» 20
[TonsTre KoHyca 21
=9
=
= [1nomaae MOBEpXHOCTH KOHYCA. 22
=
Q Y cedeHHBIN KOHYC 23
= )
e =
2 v Pemenue 3agau no reme «Konyc» 24
N
= [Tmomaas MOBEPXHOCTH TE BpALICHUS. 25
=
=
.’==f Cdepa u map. YpaBHeHnue cheps. 26
B3aumHoe pacnionoxenue chepsl u iockocT. KacarenpHas 27
TJI0CKOCTH K cepe. [nomans chepsl.
Pemenue 3a1a4 Ha MHOTOTPAaHHUKY, IIHIIMHP, KOHYC U IIap. 28
IToBTOpEHKE BOIPOCOB TEOPHH.
KontpoabsHasi padora Ne 3no teme «uannap. Konyc. 29




Pemrenne 3a1a4, IOBTOPCHUEC BEAYIIHUX BOIIPOCOB.

30

TectupoBaHue 1O MPOHJACHHOMY MaTepHay. 31
O0600mamui ypoK 1Mo TeMaM. 32
[TonsTe o6bemMa. OO6bEM IPSIMOYTOJILHOTO MapalIeICIHUIIC A, 33
O0BeM IPSIMOM MPU3MBI, OCHOBAHUEM KOTOPOU SIBIISICTCS 34
IPSMOYTOJIBHBIA TPEYTOJIBHUK.
Peurenue 3amau no teme «IIpsAMOyrosbHbIN TapaIeIeTHITe 35
O0beM psIMOi TPU3MBI. 36
[IpakTukym o teme «O0beM MPSMON IPU3MBI. 37
O0beM npaBUIIbHON TIPU3MBI. 38
O0beM UIHHIpA. 39

5

2 Beruucnenne 00eMOB Tell C MOMOIIBIO ONPEAEICHHOTO 40

= z WHTETpaJIa.

2o O0beM HaKJIOHHOW MPU3MBI. 41

S
[IpakTukym no teme «O0beM HAKIIOHHON TPU3MBDY). 42
O06beM nmupamMuib. 43
[IpakTukym no reme «O06beM MUPaMUIBD». 44
O0beM KoHyca. 45
[Tpaktuxym mo Teme «O0beM KOHYCay. 46
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OHEHOYHBIE MATEPUAJIBI IJI51 HPOBEJEHUSA MPOMEXYTOYHOM U
UTOI'OBOU ATTECTAIIUU

KonTposbHnas padora Nel

1. Haiiaute koopAMHATBI BEKTOpa ﬁ, ecmu A(S5; -1, 3), B(2, -2; 4).

2. Janbl Bextopsl B{3;1; -2} u ¢&{1; 4; -3}. Haiigure |28 — ¢.

3. Hzobpasute cuctemy koopauHat OxyZ u noctpoute Touky A( 1; -2; -4). Haitnurte
PAcCTOSIHUE OT ATOM TOYKH JI0 KOOPAMHATHBIX TJIOCKOCTEH.

4. Bepumunbsl AABC UMeroT KOOpIUHATHI:

A(-2;0;1), B(-1;2;3), C(8; 49)

Haiinure koopanHATBI BEKTOpA BM, eciu BM — menuana AABC.

KonTpoabsHnas padora Ne2

1. JlaHBI BEKTOPHI &, BU ¢, IPUYEM: & = 61 — 8k, |B| = 1,8{4; 1; 1}, (@B) = 60°.

Haiitu:

a)d-B; 0)3HadeHHe m, P KOTOPOM & L C.

2. Haiinure yron mexay npsmeivu AB u CD,

ecu A(3; -1, 3), B(3,-2; 2), C(2; 2; 3)u D(1; 2; 2).

3. Han npaBunsHbli TeTpasap DABC ¢ pebpom a. [Ipu cuMMeTpuu OTHOCUTEIBHO TNIOCKOCTH

ABC touka D nepemna B Touky D;. Haitnure DDj.
4,

KonTposbnas padora Ne3

1. Paguyc ocHOBaHUS LIUIMHJpPA PaBEH J cM, a BBICOTA LIWIIMHApPA paBHa 6 cvm. Haiinute
IUIONIA/lb CEYEHHUs, IPOBEJEHHOIO MapajUIeIbHO OCH LIWJIMHAPA HA PACCTOSHUU 4 cM OT HEe.

2. Pagunyc mapa paBeH /7 cym. HalinuTe miomaas ceyeHus 1apa, yaajJeHHOro OT €ro LEeHTpa Ha
15 cm.

3. Panmyc ocHOBaHMsI KOHYycCa paBeH 3 M, a BbicoTa 4 .m. HaliguTe oOpasyroniyro u miomaib
OCEBOI'0 CEYEHUH.

KonTpoJsbnas padora Ned

1. O6pa3yromiast koHyca paBHa 60 cum, Beicota 30 cm. Hailigure 00bEM KoHYyCa.

2. OcHOBaHME NPAMON MTPU3MBI — IPSIMOYTOJIBHBIN TPEYTOIBHUK C KATETOM 6 cM U OCTPBIM
yIJI0M 45°. O6Bem npu3Mel pasen 108 ca’. Haiiiure miomas MomHO#M TOBEPXHOCTH MPH3MBL.
3. OceBbIM ceYeHHEM LMIMHIPA ABJIAETCS KBaApaT, IMaroHalb KOTOPOro pasBHa 8v2cu.
Haiinure 06beM nuImuHIpA.

KonTpoubnas pabora Ned

1. lnameTp mapa paBeH BbICOTE KOHYCa, 00pa3yromasi KOTOPOro COCTABISET C MIIOCKOCTHIO
OocHOBaHHUs yroJ, paBHblil 600. Haiinute oTHOIIEHHE 00BEMOB KOHYCA U IIapa.

2. O0BéM munuHApa paBeH 96w cm3, moma e ero oceBoro ceueHus 48cm2. Haiqure miomans
cdepsl, ONMCaHHON OKOJIO LIMJIUHPA.

3. B xonyc Bnucana nupamuga. OCHOBaHUEM NMUPAMUIBI CITYKUAT MPSIMOYTOJbHbBIN
TPEYTroJIbHUK, KaTET KOTOPOT'O paBeH 2p, a Npuiiekamui yrois paseH 30°. bokoBast rpaHb
IIUPAMHUJIBL, TPOXOAIIAS YEPEe3 JaHHBIA KATET, COCTABIISIET € INIOCKOCTBIO OCHOBaHUS yroi 45°.
Haiinure 066EM KOHYCA.
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